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Amphotericin B (AmB), a polyene antibiotic, is one of the gold
standards for the treatment of systemic fungal infections and
leishmaniasis. Nowadays, only intravenous administration of
AmB has been available; because AmB is poorly absorbed from
the gastrointestinal (GI) tract due to its low aqueous solubil-
ity. Currently, 2 forms of AmB are available.The first is a mixture
of AmB and sodium deoxycholate (Fungizone®) that pro-
duces severe nephrotoxicity, which may lead to kidney failure.
The second is lipid-based formulations that are found to reduce
nephrotoxicity, but these products are costly and require higher
dose than Fungizone® [1–3].Thus, the cheaper delivery system
with reduced AmB toxicity is needed.
In this study, we attempted to developed AmB-loaded
nanostructure lipid carriers (NLCs) prepared by high pressure
homogenization technique (HPH).The AmB-loaded NLCs could
be successfully developed. The mean particle size was af-
fected by the types of solid lipids. AmB-loaded NLCs prepared
with stearic acid (S), palmitic acid (P) and myristic acid (M) pos-
sessed mean particle size of 141.57, 129.90 and 113.40 nm,
respectively, All formulation showed a narrow size distribu-
tion with a polydispersity index of ~0.3 and zeta potential value
of ~−20 mV. The high incorporation efficiency of AmB, ~80%,
was achieved. The UV–vis spectroscopy was used to investi-
gate the aggregation state of AmB associated to NLCs. The
electronic absorbance spectrum of AmB in 50% (v/v) metha-
nol, representing the monomeric form, showed a peak ratio
(326/418) of 0.07, while Fungizone®, which represented the self-
aggregation state of AmB, showed the peak ratio (326/418) of
2.45. The results revealed that AmB-loaded NLCs showed less
aggregation state of AmB than Fungizone®. The peak ratio of
AmB-loaded NLCs in formulations S, P, and M was 1.29, 1.41,
and 1.80, respectively, suggesting partially aggregation state.
Aggregation form of AmB-loaded NLCs was found to be de-
pendent on the types of solid lipids; a long chain solid lipid
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tended to decrease the aggregation form. These results sug-
gested that AmB-loaded NLCs could offer a reduction in
nephrotoxicity compared to Fungizone®.
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Formulation Size ± SD(nm) PI ± SD BI ± SD
Zeta potential 
± SD (mV)
%Entrapment 
efficiency ± SD
Peak ratio
(326/418)
S 141.57 ± 2.90 0.30 ± 0.00 8.27 ± 0.93 -19.22 ± 0.99 81.68 ± 1.64 1.29
P 129.90 ± 0.71 0.31 ± 0.01 9.45 ± 0.35 -19.51 ± 2.09 83.51 ± 0.69 1.41
M 113.40 ± 0.28 0.32 ± 0.00 8.35 ± 0.64 -18.98 ± 1.70 81.02 ± 0.82 1.80
Fungizone® - - - - - 2.45
AmB in MeOH - - - - - 0.07
Fig. 1 – Physicochemical properties and self-aggregation state of AmB-loaded NLCs. PI = polydispersity index; BI =
baseline index.
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